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SPECIFICATION 



COMPRESS ION- BOND CONNECTION SUBSTRATE, LIQUID CRYSTAL 
DEVICE, AND ELECTRONIC EQUIPMENT 

Technical Field 

The present invention relates to a compression-bond- 
connection substrate to be connected to other members by 
pressure-bonding. The invention also relates to a liquid 
crystal device comprised of the compression-bond-connection 
substrate. Also, the invention relates to an electronic 
equipment comprised of the liquid crystal device. 

Background Art 

Currently, liquid crystal devices are being widely used 
in various types of electronic devices, such as portable 
telephones and portable information terminals. In most of 
these devices, liquid crystal devices are used to display 
visual information including characters, numbers, and 
graphical patterns . 

The liquid crystal devices are generally comprised of 
substrates opposing each other and a liquid crystal sealed 
between the substrates. In the liquid crystal devices, 
there is a case in which a compression-bond-connection 
substrate is connected to either one or both of the 
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substrates. The compression-bond-connection substrate has a 
drive circuit for driving the liquid crystal device. In the 
drive circuit, elements including IC chips and passive- 
element chip parts are mounted, and wiring patterns required 
to connect the abovementioned elements are formed. Also, 
substrate-side terminals are formed to conductively connect 
to terminals on the side of the liquid crystal device at 
appropriate locations on the compression-bond-connection 
substrate . 

Compression-bonding processing conductively connects 
substrate-side terminals formed on the compression-bond- 
connection substrate to terminals formed on the substrates 
of the liquid crystal device (that is, opposing-side 
terminals) . The compression-bonding processing uses an 
anisotropic conductive adhesive, such as an ACF (anisotropic 
conductive film) , an ACP (anisotropic conductive paste) , or 
an ACA (anisotropic conductive adhesive) . The processing is 
performed in such a manner that the anisotropic conductive 
adhesive is sandwiched between the substrate of the liquid 
crystal device and the compression-bond-connection 
substrate, and the adhesive is then heated and pressed by 
using a compression-bonding tool. 

As compression-bond-connection substrates, a single- 
sided wired type, a double-sided wired type, and a 
multilayer wired type can be considered. The single-sided 
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wired type is a wiring type in which all elements, such as 
the drive circuit, wiring patterns, and substrate-side 
terminals are formed on a single side of the substrate. The 
double-sided wired type is a wiring type in which elements 
such as the drive circuit, wiring patterns, and substrate- 
side terminals are separated so as to be arranged on both 
sides of the substrate, and they become conductive through 
conductive throughholes as required. The multilayer wired 
type is a wiring type in which a wiring layer is repeatedly 
layered with an insulating layer therebetween, and 
individual layers become conductive through . conductive 
throughholes as required . 

FIG. 8 shows a state in which an ACF 51 is used to 
connect a compression-bond-connection substrate 53 of the 
double-sided wired type to a compression-bonding target 
object 52 by compression-bonding. In the state shown, a 
compression-bonding tool 55 heats the ACF 51 arranged 
between the compression-bonding target object 52 and the 
compression-bond-connection substrate 53 at a predetermined 
temperature and concurrently presses it with a pressure F. 
The ACF 51 is then caused to harden, resulting in 
compression-bonding of the compression-bonding target object 
52 and the compression-bond-connection substrate 53. By 
compression-bonding, a plurality of lands 54 formed on the 
compression-bond-connection substrate 53 are individually 



conduct ively connected to bumps 5 6 of the compression- 
bonding target object 52 via conductive balls 59 in the ACF 
51 . 

In the case of the aforementioned conventional 
compression-bond-connection substrate 53 of the double-sided 
wired type, however, while the lands 54 as substrate-side 
terminals are formed on the compression-bonding side 
surface, backside wiring patterns 58 are formed on the 
reverse side of the compression-bonding- side surface. 
Therefore, the plurality of lands 54 includes both types of 
lands 54a overlapping with the backside wiring patterns 58 
and lands 54b not overlapping with the backside wiring 
patterns 58 . 

In the case of the compression-bond- connection 
substrate 53 as described above, when compression-bonding is 
carried out by using the compression-bonding tool 55, a high 
pressure is exerted on the lands 54a overlapping with the 
backside wiring patterns 58 whereas an insufficient pressure 
is exerted on the lands 54b not overlapping with the 
backside wiring patterns 58. This causes the connection 
between the plurality of bumps 56 and the plurality of lands 
54 to be partially insufficient, significantly reducing the 
reliability of the connection therebetween. 

A connection assembly as shown in FIG. 8 uses the 
compression-bond-connection substrate 53 of the double- sided 



wired type having a configuration in which the wiring layers 
are formed on both the front side and the backside of the 
substrate. Nevertheless, a problem similar to the above 
arises even in a compress ion- bond -connection substrate of 
the multilayer wired type having a configuration in which 
multiple wiring layers are overlaid. 

The present invention is to provide a compression-bond- 
connection substrate such as that of a double-sided wired 
type or multilayer wired type that has a configuration in 
which multiple wiring layers are overlaid, which allows 
stable provision of a highly reliable compression-bonding 
connected assembly. 

Disclosure of Invention 

The present invention provides a compression-bond- 
connection substrate to be connected by compression-bonding 
to a compression-bonding target object having opposing- side 
terminals , comprising a compress ion- bonding -side surface to 
be connected to the compression-bonding target object, 
substrate-side terminals formed on the compression-bonding 
side surface to be conductively connected to the opposing- 
side terminals, and backside wiring patterns formed on the 
reverse face of the compression-bonding-side surface, 
characterized in that step compensation patterns having 
substantially the same thickness as that of the backside 
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wiring patterns are formed on the reverse face in positions 
corresponding to the backsides of the substrate-side 
terminals . 

In the present invention as described above, as shown 
in FIG. 5 for example, when a compression-bond-connection 
substrate 3 is compression-bonded with a compression-bonding 
target object 2, an adhesive material 1 such as an ACF is 
sandwiched therebetween; and furthermore, the adhesive 
material 1 is heated, and concurrently, both the 
compression-bonding target object 2 and the compression- 
bond-connection substrate 3 are pressed together with a 
pressure F. At this time, substrate-side terminals 4 formed 
on a compression-bonding-side surface of the compression- 
bond- connect ion substrate 3 are conductively connected to 
opposing- side terminals 6 formed on the compression-bonding 
target object 2. 

According to the present invention, step compensation 
patterns 7 having the same thickness as that of backside 
wiring patterns 8 are formed in positions at the backsides 
of the substrate-side terminals 4 where the backside wiring 
patterns do not exist on a reverse face of the compression- 
bonding side surface of the compression-bond-connection 
substrate 3. Therefore, the pressure is applied uniformly 
by a compression-bonding tool 5 to the individual substrate - 
side terminals 4. As a result, all the individual 



substrate-side terminals 4 can be ensured to be conductively 
connected to all the individual opposing-side terminals 6. 
That is, according to the compression-bond-connection 
substrate of the present invention, even in the case of a 
substrate on which a plurality of wiring patterns overlap 
with each other, as in a double-sided wired type or a 
multilayer wired type, a highly reliable compression-bonded 
assembly can be obtained. 

Also, in the compression-bond-connection substrate 
having the above configuration, at least some of the step 
compensation patterns may be formed on the reverse face of 
the compression-bonding side surface in positions 
corresponding to the backsides of regions overlapping with a 
plurality of the substrate-side terminals. Even in this 
case, effects similar to the above case can be obtained. 

Also, in the compression-bond-connection substrate 
having the above configuration, the compression-bonding 
target object may be, for example, an IC chip, and in this 
case, the opposing-side terminals may be considered as bumps 
to be formed on an active face of the IC chip. 

Also, in the compression-bond-connection substrate 
having the above configuration, the compression-bonding 
target object may be, for example, a substrate of a liquid 
crystal panel including a pair of substrates opposing each 
other and a liquid crystal sealed between the substrates. 
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Also, in this case, the opposing-side terminals may be 
considered as external -connecting terminals formed on at 
least either one of the pair of substrates of a liquid 
crystal panel . 

Also, the compression-bond-connection substrate having 
the above configuration is characterized so as to be 
conductively connected to the compression-bonding target 
object via an anisotropic conductive adhesive. 

In the present invention as described above, as shown 
in FIG. 5 for example, the anisotropic conductive adhesive 
as an adhesive material 1 is sandwiched, and furthermore, 
the anisotropic conductive adhesive is heated, and 
concurrently, a compression-bonding target object 2 and the 
compression-bond-connection substrate 3 are pressed together 
with a pressure F. At this time, the substrate-side 
terminals 4 formed on the compression-bonding- side surface 
of the compression-bond-connection substrate 3 are 
conductively connected to the opposing-side terminals 6 
formed on the compression-bonding target object 2. As a 
result, a highly reliable compression-bonded assembly can be 
obtained . 

Also, the present invention provides a liquid crystal 
device comprising a pair of substrates opposing each other, 
a liquid crystal enclosed between the substrates, and a 
compression-bond-connection substrate connected at least to 
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one of the pair of substrates, characterized in that the 
compression-bond-connection substrate is composed as 
described above. 

According to the liquid crystal device, even in the 
case that a compression-bond-connection substrate connected 
to the liquid crystal side substrate is a substrate on which 
a plurality of wiring patterns overlap with each other, as 
^0 in a double- sided wired type or a multilayer wired type, a 

=P highly reliable compression-bonded assembly can be obtained. 

Therefore, occurrence of display defects due to failed 
flf electrical conductivity can be avoided. 

\z& Also, the present invention provides an electronic 

Li equipment comprised of a liquid crystal device, 

]S characterized in that the liquid crystal device is as 

fe described above, allowing provision of an electronic 

equipment in which effects similar to the above can be 
obtained. As electronic devices of this type, devices such 
as portable telephones and portable information terminals 
can be considered. 

Brief Description of the Drawings 

FIG. 1 is an exploded perspective view of an embodiment 
of a compression-bond-connection substrate according to the 
present invention; 

FIG. 2 is a bottom plan view taken according to arrow A 



in FIG. 1; 

FIG. 3 is an exploded perspective view showing an 
another embodiment of a compression-bond- connection 
substrate according to the present invention, and an 
embodiment of a liquid crystal device according to the 
present invention; 

FIG. 4 is a bottom plan view taken according to arrow B 
in FIG. 3; 

FIG. 5 is a cross-sectional view schematically showing 
a state of connection between the compression-bond- 
connection substrate and a compression-bonding target object 
according to the present invention; 

FIG. 6 is an exploded perspective view of an embodiment 
of an electronic equipment according to the present 
invention; 

FIG. 7 is a block diagram showing an example of an 
electric control system used in the electronic equipment in 
FIG. 6; and 

FIG. 8 a cross -sectional view showing an example of a 
conventional compression-bond-connection substrate . 

Best Mode for Carrying Out the Invention 

Embodiments of the present invention are described 
below with reference to the drawings. 
(First Embodiment) 



FIG. 1 shows a compression-bonded connected assembly- 
composed by use of a compression-bond-connection substrate 
of an embodiment according to the present invention. A 
compression-bonded connected assembly 10 shown in the 
drawing is manufactured by mounting an IC chip 12 as a 
compression-bonding target object onto a compression-bond- 
connection substrate 13 . 

The compression-bond-connection substrate 13 comprises 
a compression-bonding-side surface 13a to be connected to 
the IC chip 12, and a plurality of wiring patterns 19 is 
formed by a known patterning process on the compression- 
bonding-side surface 13a. At the inner ends of the. wiring 
patterns 19, lands 14 are formed as substrate-side 
terminals . 

The compression-bond-connection substrate 13 of this 
embodiment is a substrate of a double-sided wired type, and 
backside wiring patterns 18 are formed on the reverse face 
13b of the compression-bonding- side surface 13a. FIG. 2 
shows the reverse face 13b of the compression-bond- 
connection substrate 13, as viewed from the direction 
indicated by the arrow A shown in fig.l. As is apparent in 
the drawing, the backside wiring patterns 18 are formed so 
as to pass through backside positions of the lands 14 on the 
compression-bonding-side surface 13a. 

Also, in the present invention, step compensation 
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patterns 17 are formed in portions where the backside wiring 
patterns 18 do not exist in positions corresponding to the 
backside of the lands 14 on the reverse face 13b of the 
compression-bond-connection substrate 13. These 
compensation patterns 17 can be formed at the same time when 
the backside wiring patterns 18 are formed. Alternatively, 
they may also be formed in a different step from that for 
the backside wiring patterns 18. 

For reference, the wiring patterns 19 are schematically 
shown in FIG. 1, therefore actual wiring thereof is not 
illustrated sufficiently in detail. Also, the wiring 
patterns 19 in positions overlapping with the backside 
wiring patterns 18 are partly omitted for ease of 
understanding of the configuration. Also, the lands 14 are 
actually small, and the number thereof is actually large. 
However, it is shown schematically in FIG. 1. 

Also, the step compensation patterns 17 are shown in 
FIG. 2 such that they are formed in positions corresponding 
to the backsides of regions overlapping with a plurality of 
the lands 14 for which the backside wiring patterns 18 do 
not exist. However, the arrangement is not restricted 
thereto. The step compensation patterns 17 may be arranged 
individually in the positions corresponding to the backsides 
of the regions overlapping with the plurality of lands 14 
among the lands 14 and where the backside wiring patterns 18 
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do not exist. Alternatively, they may be arranged in a 
manner combined with the above manner. 

The compression-bond- connect ion substrate 13 of the 
present invention is arranged as described above. 
Therefore, when the IC chip 12 is connected to this 
substrate, an anisotropic conductive adhesive such as an ACF 

11 is pre-adhered on the lands 14 formed on a compression- 
bonding- side surface of the compression-bond-connection 
substrate 13, and an active face 12a of the IC chip 12 is 
fitted on the ACF 11. At this time, the relative position 
of the IC chip 12 and the compression-bond-connection 
substrate 13 is determined so that the positions of the 
bumps 16 as opposing-side terminals formed on the active 
face 12a and the lands 14 on the side of the compression- 
bond-connection substrate 13 are aligned with each other. 

Consecutively, a compression-bonding tool (not shown) 
heated at a high temperature is used to press outer sides of 
the compression-bond-connection substrate 13 and the IC chip 

12 with a pressure F. As shown in FIG. 5, the heating and 
pressuring processing and an adhesive portion 21 serve to 
bond the IC chip 12 and the compression-bond-connection 
substrate 13 together, and furthermore, conductive balls 22 
of jthe ACF 11 serve to ele.ctliccaly conductively connect the 

',bumps 16 and the lands 14 . 

Also, in' the present invention, the step compensation 




patterns 17 compensating the step due to the thickness of 
the backside wiring pattern and having the same thickness as 
that of the backside wiring patterns 18 are formed in the 
backside positions of the lands 14 where the backside wiring 
patterns 18 do not exist. Therefore, the pressure is 
uniformly distributed to the plurality of lands 14 in 
compression-bonding processing, resulting in complete 
conductive connection of all the lands 14 to the bumps 16. 
This allows the manufacture of the compression-bonded 
connected assembly 10 having high connection reliability. 
(Second Embodiment ) 

FIG. 3 shows an embodiment of a liquid crystal device 
configured by using a compression-bond-connection substrate 
of a different embodiment according to the present 
invention. A liquid crystal device 31 shown in the drawing 
includes a liquid crystal panel 32 and a compression-bond- 
connection substrate 33 to be connected thereto. The liquid 
crystal panel 32 includes substrates 28a and 28b bonded 
together via a circular sealing material 2 9 and a liquid 
crystal 27 sealed between the substrates. The substrates 
28a and 28b are formed of materials such as glass and 
plastics . 

In the drawing, electrodes 26a and external -connecting 
terminals 25 as opposing-side terminals are formed on an 
inner surface of the upper-side substrate 28a, and 



electrodes 2 6b are formed on an inner surface of the lower- 
side substrate 28b. The electrodes 26a and 26b and the 
external -connecting terminals 25 are formed of a material 
such as ITO (indium tin oxide) . The electrodes 26a on the 
side of the substrate 28a is directly connected to the 
external -connecting terminals 25, and the opposing 
electrodes 2 6b of the substrate 2 8b is connected to the 
external-connecting terminals 25 via a conductive material 
(not shown) arranged between the substrate 2 8a and the 
substrate 28b. A polarizer 23 is pasted on an outer surface 
of the substrates 28a and 28b. Actually, a large number of 
each of the electrodes 26a, the electrodes 26b, and 
external -connecting terminals 25 are to be formed, but the 
drawing schematically shows some of them, omitting the 
remainder. Also omitted are illustrations of the manner of 
connection between the electrodes 26a and the external - 
connecting terminals 25, and the manner of connection 
between the electrodes 26b and the external -connecting 
terminals 25. 

The compression-bond-connection substrate 33 includes a 
compression-bonding- side surface 33a to be connected to the 
substrate 2 8a as a compression-bonding target object. On 
this compression-bonding-side surface 33a, a plurality of 
wiring patterns 3 9 is formed by a known patterning 
processing. Substrate-side terminals 34 are formed at 
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appropriate locations in the wiring patterns 39. Also, an 
IC 24 for liquid crystal driving is mounted by face down 
bonding at an appropriate location on the compress ion- bond- 
connection substrate 33 . 

The compression-bond-connection substrate 33 of this 
embodiment is a substrate of a double-sided wired type, and 
backside wiring patterns 3 8 are formed on the reverse face 
33b of the compression-bonding-side surface 33a. FIG. 4 
shows the reverse face 33b of the compression-bond- 
connection substrate 33, as viewed from the direction 
indicated by the arrow B shown in Fig. 3. As is apparent in 
the drawing, the backside wiring patterns 38 are formed so 
as to pass through backside positions of substrate -side 
terminals 34 on the compress ion -bonding -side surface 3 3a . 

Also, in the present invention, step compensation 
patterns 37 are formed in portions where the backside wiring 
patterns 38 do not exist in positions corresponding to the 
backside of the substrate-side terminals 34 on the reverse 
face 33b of the compression-bond-connection substrate 33. 
These step compensation patterns 3 7 can be formed at the 
same time when the backside wiring patterns 3 8^are formed. 
Alternatively, they may be formed in a different step from 
that for the backside wiring patterns 38. For reference, 
the wiring patterns 39 are schematically shown in FIG. 3, 
and therefore, actual wiring thereof is not illustrated 
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sufficiently in detail. 

Also, in FIG. 4, the step compensation patterns 37 are 
shown in a combined manner such that they are formed in 
positions, corresponding to the individual backsides of the 
substrate -side terminals 34 among the substrate -side 
terminals 34, for which the backside wiring patterns 38 do 
not exist and they are formed in positions corresponding to 
the backside of the regions overlapping with a plurality of 
the substrate-side terminals 34. However, the arrangement 
is not restricted to the combination. For example, the step 
compensation patterns 3 7 may be arranged individually in the 
positions corresponding to all the individual substrate-side 
terminals 34 for which the backside wiring patterns 38 do 
not exist. 

When the compression-bond-connection substrate 33 is 
connected to the substrate 2 8a as the compression-bonding 
target object, an anisotropic conductive adhesive such as 
ACF 11 is pre-adhered on the substrate- side terminals 34 
formed on a compression-bonding- side surface of the 
compression-bond-connection substrate 33, and the substrate 
28a of the liquid crystal panel 32 is mounted on the ACF 11. 
At this time, the relative position of the liquid crystal 
panel 32 and the compression-bond-connection substrate 33 is 
determined so that the positions of the external-connecting 
terminals 2 5 on the substrate 2 8a and the substrate side 
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terminals 34 of the compression-bond-connection substrate 33 
side are aligned with each other. 

Consecutively, a compression-bonding tool- (not shown) 
heated at a high temperature is used to press the outer 
sides of the compress ion- bond- connection substrate 3 3 and 
the liquid crystal panel 32 with a pressure F . As shown in 
FIG. 5, the heating and pressuring processing and an 
adhesive portion 21 serve to bond the substrate 2 8a and the 
compression-bond-connection substrate 33 together, and 
furthermore , conduct ive balls 2 2 of the ACF 11 serve to 
conductively connect the external -connect ing terminals 25 
and the substrate-side terminals 34. 

Also, in the present invention, the step compensation 
patterns 37 having the same thickness as that of the 
backside^^^iring patterns 3 8 are formed in the backside 
positions of the substrate-side terminals 34 where the 
backside wiring patterns 3 8 do not exist. Therefore, the 
pressure is uniformly distributed to the plurality of 
substrate -side terminals 34 in compress ion- bonding, 
resulting in complete conductive connection of all the 
substrate- side terminals 34 to the external -connecting 
terminals 25. This allows the manufacture of the liquid 
crystal device 31 having high connection reliability. 
(Third Embodiment) 

FIG. 6 shows an electronic equipment of an embodiment 



according to the present invention. In this embodiment, a 
liquid crystal device of the present invention is applied to 
a portable telephone as an electronic equipment. The 
portable telephone shown in the figure is comprised of an 
upper housing 41 and a lower housing 42. The upper housing 
41 includes a transmitting/receiving antenna 43, a keyboard 
unit 44, and a microphone 46. The lower housing 42 includes 
a liquid crystal device 31 as shown, for example, in FIG 3, 
a speaker 47, and a circuit substrate 48. 

As shown in FIG. 7, on the circuit substrate 48, there 
are arranged a receiving unit 4 9 connected to an input 
terminal of the speaker 47, a transmitting unit 51 connected 
to an output terminal of the microphone 46, a control unit 
52 comprised of a CPU, and a power supply unit 53 for 
supplying power to the individual units. The control unit 
52 reads a status in the transmitting unit 51 and receiving 
unit 49, and based on the result, it feeds information to 
the liquid-crystal -driving IC 24 so that visual information 
such as characters and numbers is displayed in a display 
region of the liquid crystal device 31. Also, based on 
information output from the keyboard unit 44, the control 
unit 52 feeds information to the liquid-crystal-driving IC 
24 so that the visual information is displayed in the 
display region of the liquid crystal device 31. 
(Other Embodiments) 



The present invention has been described with reference 
to the preferred embodiments, however, the invention is not 
restricted to the embodiments, and it may be modified in 
various ways within the scope of the invention. 

For example, in the compression-bond-connection 
substrate in FIGS. 1 and 3, the compression-bond-connection 
substrate of the double-sided wired type is described. 
However, the present invention may of course be applied to a 
substrate of the multilayer wired type on which three or 
more wiring layers are overlaid. Also, in the liquid 
crystal device shown in FIG. 3, the invention is applied to 
the liquid crystal device of a passive matrix type, but the 
invention may be applied to a liquid crystal device of an 
active matrix type. 



